Entry of extracellular calcium mediates dopamine D1-stimulated growth hormone release from goldfish pituitary cells.
Unlike mammals, the goldfish is unique in having dopamine (DA) D1 receptors in the anterior pituitary. In this species, DA stimulates growth hormone (GH) release via D1 receptors coupled to the cAMP-dependent pathway. To further examine the postreceptor mechanisms of this novel pituitary DA D1 system, the role of extracellular Ca2+ ([Ca2+]e] in mediating DA D1-stimulated GH release was studied using dispersed goldfish pituitary cells. The GH responses to DA (1 nM-10 microM), the D1 agonist SKF38393 (1 microM), and the Ca2+ ionophore A23187 (10 microM) were abolished by incubation with Ca(2+)-deficient medium. Incubation with depolarizing doses of KCl (10-25 mM), which activate voltage-sensitive Ca2+ channels (VSCC), induced GH release in a dose-dependent manner. In contrast, the VSCC blockers nifedipine (10 microM), nicardipine (10 microM), and verapamil (10 microM) and the inorganic competitor of Ca2+ entry CoCl2 (5 mM) blocked the GH responses to DA (1 microM) as well as SKF38393 (1 microM). These results strongly indicate that the entry of [Ca2+]e via VSCC is an essential part of the signal transduction mechanisms mediating DA D1-stimulated GH release in the goldfish. In this study, the possible interactions between the Ca(2+)- and cAMP-dependent pathways in DA-induced GH secretion were also investigated. The membrane-permeant cAMP analogue 8Br.cAMP (1 mM) and the adenylate cyclase activator forskolin (10 microM) stimulated GH release from goldfish pituitary cells. These GH responses were suppressed by incubation with Ca(2+)-deficient medium or with the VSCC blocker nifedipine (10 microM). Furthermore, the GH responses to forskolin (10 microM) and the nonselective DA agonist apomorphine (1 microM) were not additive to that of the Ca2+ ionophore A23187 (10 microM). These results suggest that [Ca2+]e entry induced by DA D1 stimulation occur at steps after activation of the cAMP-dependent pathway.